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AMENDMENTS TO THE CLAIMS 

1 . (Currently Amended) A method of configuring a programmable logic device 
(PLD) comprising a first random access memory (RAM) circuit that includes a first 
array of rows and columns of RAM cells and a first redundant column of the RAM 
cells, the method comprising: 

initiating a configuration sequence for the PLD; 

initiating a built in self test (BIST) procedure on the first array; 

setting, when an error associated with the first array is reported by the BIST 
procedure, a first error flag in a first volatile memory circuit associated with a first 
defective column of the RAM cells in the first array; [[and]] 

wherein a respective error flag is associated with each column of RAM cells in 
the first arrav: 

loading first PLD configuration data into the first RAM circuit, wherein when the 
first error flag is set the first PLD configuration data bypasses the first defective 
column of the RAM cells and a first portion of the first PLD configuration data is loaded 
into the first redundant column of the RAM cells : and [ [.11 

wherein the loading comprises generating for each column of RAM cells a 
respective selection signal as a function of the error flag associated with the column 
and a selection signal carried in from an adjacent column of RAM cells, and selecting 
for input to the column of RAM cells, one of a first set of bits of configuration data 
addressed to the column of RAM cells and a second set of bits of configuration data 
addressed to the adiacent column. 

2. (Currently Amended) The method of Claim 1 , wherein the PLD comprises a 
second RAM circuit that includes a second array of rows and columns of the RAM 
cells and a second redundant column of the RAM cells, the method further 
comprising: 

initiating the BIST procedure on the second array concurrently with initiating the 
BIST procedure on the first array; 
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setting, when an error associated witli the second array is reported by the BIST 
procedure, a second error flag In a second volatile memory circuit associated with a 
second defective column of the RAM cells in the second array; and 

wherein a respective error flag is associated with each column of RAM cells in 
the second arrav: 

loading second PLD configuration data for the PLD into the second RAM circuit, 
wherein when the second error flag is set the second PLD configuration data 
bypasses the second defective column of the RAM cells and a second portion of the 
second PLD configuration data is loaded into the second redundant column of the 
RAM cells : andr f.ll 

wherein the loading comprises qeneratino for each column of RAM cells in the 
second arrav a respective selection signal as a function of the error flag associated 
with the column and a selection signal carried in from an adjacent column of RAM 
cells in the second arrav. and selecting for input to the column of RAM cells, one of a 
first set of bits of configuration data addressed to the column of RAM cells in the 
second arrav and a second set of bits of configuration data addressed to the adjacent 
column in the second arrav. 

3. (Original) The method of Claim 1 , wherein initiating a configuration sequence for 
the PLD comprising powering up the PLD. 

4. (Original) The method of Claim 1 , wherein the PLD is a field programmable gate 
array (FPGA). 

5. (Currently Amended) The method of Claim 1 , wherein the first RAM circuit 
includes a plurality of redundant columns of the RAM cells, and setting the first error 
flag comprises setting the respective ff anll error flag associated with [fal l each 
defective column plura li ty of columns of [[the]] RAM cells. 

6. (Original) The method of Claim 5, wherein the plurality of redundant columns of 
the RAM cells are adjacent to one another within the first RAM circuit. 
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7. (Original) The method of Claim 5, wherein the plurality of redundant columns of 
the RAM cells are organized Into groups that are equally spaced from one another 
within the first RAM circuit. 

8. (Original) The method of Claim 1 , wherein the BIST procedure comprises writing 
and reading a checkerboard pattern and a reverse checkerboard pattern. 

9. (Original) The method of Claim 1 , wherein the columns of RAM cells comprise 
linear groupings of the RAM cells oriented along bit lines of the array. 

10. (Original) The method of Claim 1 , wherein the columns of RAM cells comprise 
linear groupings of the RAM cells oriented along word lines of the array. 

1 1 . (Currently Amended) A programmable logic device (PLD), comprising: 

a first read/write data access port; 

a first random access memory (RAM) circuit comprising a first array of rows and 
columns of RAM cells and further comprising a first redundant column of the RAM 
cells; 

a first routing circuit coupled between the first data access port and the first 
RAM circui t, tho first rout i ng c i rcuit comprie i ng a plurality of programmable 
i ntoroonnoot i ons botwoon tho first data acoose port and oo l ootod co l umns of tho f i rst 
RAM oirou i t, tho f i rst routing c i rcu i t further comprising a plura li ty of vo l at il e memory 
circu i t s coup l ed to program tho programmabl e routing i nt e rconnoct i ons ; 

wherein the first routing circuit comprises a plurality of volatile memory circuits, 
a plurality logic circuits, and a plurality of selector circuits, each volatile memory circuit, 
logic circuit, and selector circuit respectively associated with one of the columns of 
RAM cells: 
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wherein each logic circuit has a first input coupled to a respective one of the 
volatile memory circuits, a second input coupled to an output of a logic circuit 
associated with an adjacent column of RAM cells, and an output coupled to a selector 
input of the selector circuit: 

wherein each selector circuit selects for input to the associated column of RAM 
cells, one of a first set of bits of configuration data addressed to the column of RAM 
cells and a second set of bits of configuration data addressed to the adjacent column: 

a built in self test (BIST) control circuit coupled to the volatile memory circuits of 
the first routing circuit and further coupled to the first RAM circuit; 

wherein the BIST control circuit is configured to test whether each column of 
RAM cells is defective, and responsive to a defective column of RAM cells, store a first 
value in the volatile memorv circuit associated with the defective column of RAM cells: 

a configuration data port; and 

a configuration control circuit coupled to the BIST control circuit, the 
configuration data port, and the first RAM circuit. 

1 2. (Currently Amended) The PLD of Claim 1 1 , further comprising: 
a second read/write data access port; 

a second RAM circuit comprising a second array of rows and columns of the 
RAM cells and further comprising a second redundant column of the RAM cells; and 

a second routing circuit coupled between the second data access port and the 
second RAM circui t, tho sooond routing c i rcuit compris i ng a p l ural i ty of programmab l e 
i ntorconnootions botwoon tho second data accoss port and soloctod columnc of tho 
second RAM c i rcuit, tho oocond routing c i rcuit further comprising a plural i ty of volatile 
memory circuits coup l ed to program tho programmab l e rout i ng i ntorconnoot i ons , 

wherein the second routing circuit comprises a plurality of volatile memorv 
circuits, a plurality logic circuits, and a plurality of selector circuits, each volatile 
memorv circuit, logic circuit, and selector circuit respectively associated with one of the 
columns of RAM cells of the second RAM circuit: 



5 



X-1363 US 
10/717,040 



PATENT 
Conf. No. 7436 



wherein each logic circuit of the second routing circuit has a first input coupled 
to a respective one of the volatile memory circuits of the second routing circuit, a 
second input coupled to an output of a logic circuit associated with an adjacent 
column of RAM cells of the second RAM circuit, and an output coupled to a selector 
input of the selector circuit of the second routing circuit: 

wherein each selector circuit of the second routing circuit selects for input to the 
associated column of RAM cells of the second RAM circuit, one of a first set of bits of 
configuration data addressed to the column of RAM cells of the second RAM circuit 
and a second set of bits of configuration data addressed to the adjacent column of the 
second RAM circuit; 

wherein: 

the BIST control circuit is further coupled to the volatile memory circuits of the 
second routing circuit and to the second RAM circuit; [[and]] 

wherein the BIST control circuit is configured to test whether each column of 
RAM cells of the second RAM circuit is defective, and responsive to a defective 
column of RAM cells in the second RAM circuit, store a first value in the volatile 
memorv circuit associated with the defective column of RAM cells: and 

the configuration control circuit is further coupled to the second RAM circuit. 

1 3. (Original) The PLD of Claim 1 1 , wherein the columns of RAM cells comprise 
linear groupings of the RAM cells oriented along bit lines of the first array. 

14. (Original) The PLD of Claim 1 1 , wherein the columns of RAM cells comprise 
linear groupings of the RAM cells oriented along word lines of the first array. 

15. (Currently Amended) A programmable logic device (PLD), comprising: 

a first random access memory (RAM) circuit that includes a first array of rows 
and columns of RAM cells and a first redundant column of the RAM cells; 
means for initiating a configuration sequence for the PLD; 
means for initiating a built in self test (BIST) procedure on the first array; 



6 



X-1363 US 
10/717,040 



PATENT 
Conf. No. 7436 



means for setting, when an error associated with the first array is reported by 
the BIST procedure, a first error flag in a first volatile memory circuit associated with a 
first defective column of the RAM cells in the first array; [[and]] 

wherein a respective error flag is associated with each column of RAM cells in 
the first array; 

first means for loading first PLD configuration data into the first RAM circuit, 
wherein when the first error flag is set the first PLD configuration data bypasses the 
first defective column of the RAM cells and a first portion of the first PLD configuration 
data is loaded into the first redundant column of the RAM cell s; and [ [.11 

wherein the first means for loading comprises means for generating for each 
column of RAM cells a respective selection signal as a function of the error flag 
associated with the column and a selection signal carried in from an adjacent column 
of RAM cells, and means for selecting for input to the column of RAM cells, one of a 
first set of bits of configuration data addressed to the column of RAM cells and a 
second set of bits of configuration data addressed to the adjacent column. 

1 6. (Currently Amended) The PLD of Claim 15, further comprising: 

a second RAM circuit that includes a second array of rows and columns of the 
RAM cells and a second redundant column of the RAM cells; 

means for initiating the BIST procedure on the second array concurrently with 
initiating the BIST procedure on the first array; 

means for setting, when an error associated with the second array is reported 
by the BIST procedure, a second error flag in a second volatile memory circuit 
associated with a second defective column of the RAM cells in the second array; and 

wherein a respective error flag is associated with each column of RAM cells in 
the second array; 

second means for loading second PLD configuration data for the PLD into the 
second RAM circuit, wherein when the second error flag is set the second PLD 
configuration data bypasses the second defective column of the RAM cells and a 
second portion of the second PLD configuration data is loaded into the second 
redundant column of the RAM cells : and [ [.11 
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wherein the second means for loading comprises means generating for each 
column of RAM cells in the second array a respective selection signal as a function of 
the error flag associated with the column and a selection signal carried in from an 
adjacent column of RAM cells in the second array, and means for selecting for input to 
the column of RAM cells, one of a first set of bits of configuration data addressed to 
the column of RAM cells in the second array and a second set of bits of configuration 
data addressed to the adjacent column in the second array. 

17. (Original) The PLD of Claim 15, wherein the means for initiating a configuration 
sequence for the PLD comprises means for detecting a powering up of the PLD. 

18. (Original) The PLD of Claim 15, wherein the PLD is a field programmable gate 
array (FPGA). 

19. (Currently Amended) The PLD of Claim 15, wherein the first RAM circuit 
includes a plurality of redundant columns of the RAM cells, and the means for setting 
the first error flag comprises means for setting the respectiye f fanll error flag 
associated with [[a]] each defectiye column p lurality of co l umns of [[the]] RAM cells. 

20. (Original) The PLD of Claim 1 9, wherein the plurality of redundant columns of 
the RAM cells are adjacent to one another within the first RAM circuit. 

21 . (Original) The PLD of Claim 19, wherein the plurality of redundant columns of 
the RAM cells are organized into groups that are equally spaced from one another 
within the first RAM circuit. 

22. (Original) The PLD of Claim 15, wherein the BIST procedure comprises writing 
and reading a checkerboard pattern and a reverse checkerboard pattern. 

23. (Original) The PLD of Claim 15, wherein the columns of RAM cells comprise 
linear groupings of the RAM cells oriented along bit lines of the array. 
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24. (Original) The PLD of Claim 15, wherein the columns of RAM cells comprise 
linear groupings of the RAM cells oriented along word lines of the array. 

25. (Currently Amended) A method of operating configuring a programmable logic 
device (PLD) comprising a first random access memory (RAM) circuit that includes a 
first array of rows and columns of RAM cells and a first redundant column of the RAM 
cells, the method comprising: 

initiating operation of the PLD that has the first array confioured for operation of 
the PLD: 

initiating a built in self test (BIST) procedure on the configured f irst array; 

resuming normal us e r operation of the PLD when no errors associated with the 
first array are reported by the BIST procedure; 

setting, when an error associated with the first array is reported by the BIST 
procedure, a first error flag in a first volatile memory circuit associated with a first 
defective column of the RAM cells in the first array; [[and]] 

wherein a respective error flag is associated with each column of RAM cells in 
the first array; and 

resuming [[user]] operation of the PLD . when an error associated with the first 
array is reported by the BIST procedure, while using the first error flag to bypass the 
first defective column and to shunt read and write data from and to the first redundant 
column instead of the first defective column. 

26. (Currently Amended) The method of Claim 25, wherein the PLD comprises a 
second RAM circuit that includes a second array of rows and columns of the RAM 
cells and a second redundant column of the RAM cells, the method further 
comprising: 

wherein the second array is configured for operation of the PLD: 
initiating the BIST procedure on the configured second array concurrently with 
initiating the BIST procedure on the first array; and 
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setting, when an error associated with the second array is reported by the BIST 
procedure, a second error flag in a second volatile memory circuit associated with a 
second defective column of the RAM cells in the second array, 

wherein a respective error flag is associated with each column of RAM cells in 
the second array; and 

wherein resuming [[user]] operation of the PLD . when an error associated with 
the second array is reported by the BIST procedure, comprises using the second error 
flag to bypass the second defective column and to shunt read and write data from and 
to the second redundant column instead of the second defective column. 

27. (Original) The method of Claim 25, wherein the PLD is a field programmable gate 
array (FPGA). 

28. (Currently Amended) The method of Claim 25, wherein the first RAM circuit 
includes a plurality of redundant columns of the RAM cells, and setting the first error 
flag comprises setting [[an]] the respective error flag associated with each [[a]] 
defective column p l ura l ity of columns of [[the]] RAM cells. 

29. (Original) The method of Claim 28, wherein the plurality of redundant columns of 
the RAM cells are adjacent to one another within the first RAM circuit. 

30. (Original) The method of Claim 28, wherein the plurality of redundant columns of 
the RAM cells are organized into groups that are equally spaced from one another 
within the first RAM circuit. 

31 . (Original) The method of Claim 25, wherein the BIST procedure comprises writing 
and reading a checkerboard pattern and a reverse checkerboard pattern. 

32. (Original) The method of Claim 25, wherein the columns of RAM cells comprise 
linear groupings of the RAM cells oriented along bit lines of the array. 
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33. (Original) Tlie method of Claim 25, wherein the columns of RAM cells comprise 
linear groupings of the RAM cells oriented along word lines of the array. 

34. (Currently Amended) A programmable logic device (PLD), comprising: 

a first random access memory (RAM) circuit that includes a first array of rows 
and columns of RAM cells and a first redundant column of the RAM cells; 

means for initiating operation of the PLD that has the first array configured for 
operation of the PLD: 

means for initiating a built in self test (BIST) procedure on the configured f irst 

array; 

means for resuming normal usor operation of the PLD when no errors 
associated with the first array are reported by the BIST procedure; 

means for setting, when an error associated with the first array is reported by 
the BIST procedure, a first error flag in a first volatile memory circuit associated with a 
first defective column of the RAM cells in the first array; and 

wherein a respective error flag is associated with each column of RAM cells in 
the first array; and 

means for resuming [[user]] operation of the PLD . when an error associated 
with the first array is reported by the BIST procedure, while using the first error flag to 
bypass the first defective column and to shunt read and write data from and to the first 
redundant column instead of the first defective column. 

35. (Currently Amended) The PLD of Claim 34, further comprising: 

a second RAM circuit that includes a second array of rows and columns of the 
RAM cells and a second redundant column of the RAM cells; 

wherein the second array is configured for operation of the PLD: 

means for initiating the BIST procedure on the configured second array 
concurrently with initiating the BIST procedure on the first array; and 

means for setting, when an error associated with the second array Is reported 
by the BIST procedure, a second error flag in a second volatile memory circuit 
associated with a second defective column of the RAM cells in the second array, 
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wherein a respective error flag is associated with each column of RAM cells in 
the second array; and 

wherein the means for resuming [[user]] operation comprises means for, when 
an error associated with the second array is reported by the BIST procedure, using the 
second error flag to bypass the second defective column and to shunt read and write 
data from and to the second redundant column Instead of the second defective 
column. 

36. (Original) The PLD of Claim 34, wherein the PLD is a field programmable gate 
array (FPGA). 

37. (Currently Amended) The PLD of Claim 34, wherein the first RAM circuit Includes 
a plurality of redundant columns of the RAM cells, and the means for setting the first 
error flag comprises means for setting [fan] ] the respective error flag associated with 
[[a]] each defective column p lura l ity of columns of [[the]] RAM cells. 

38. (Original) The PLD of Claim 37, wherein the plurality of redundant columns of the 
RAM cells are adjacent to one another within the first RAM circuit. 

39. (Original) The PLD of Claim 37, wherein the plurality of redundant columns of the 
RAM cells are organized Into groups that are equally spaced from one another within 
the first RAM circuit. 

40. (Original) The PLD of Claim 34, wherein the BIST procedure comprises writing 
and reading a checkerboard pattern and a reverse checkerboard pattern. 

41 . (Original) The PLD of Claim 34, wherein the columns of RAM cells comprise 
linear groupings of the RAM cells oriented along bit lines of the array. 

42. (Original) The PLD of Claim 34, wherein the columns of RAM cells comprise 
linear groupings of the RAM cells oriented along word lines of the array. 
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